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5HTXLUHPHQWV &DSWXUH IRU &RORXU ,QIRUPDWLRQ IRU 'HVLJQ
3URIHVVLRQDOV 
6HDKZD:RQ_6WHSKHQ:HVWODQG 
 
 
6FKRRORI'HVLJQ8QLYHUVLW\RI/HHGV/HHGV8. 
 
$EVWUDFW7KLVSDSHUSUHVHQWVWKHUHVXOWVRIDVWXG\WKDWLQYHVWLJDWHVWKHVWDWXVRIFRORXU
LQIRUPDWLRQXVHLQWKHGHVLJQSURFHVVDQGJHQHUDWHVLGHDVIRUDFRORXUWRRO)DFHWRIDFH
LQWHUYLHZV ZLWK VHQLRU GHVLJQHUV DQG EUDQG PDQDJHUV IURP WKH SDFNDJLQJ DQG EUDQGLQJ
ILHOGVZHUHFRQGXFWHGDVWKHSULPDU\GDWDFROOHFWLRQPHWKRG7KHUHVXOWVDUHFDWHJRULVHG
LQWRVL[WRSLFVFRORXUGHFLVLRQW\SHVRIFRORXULQIRUPDWLRQFRQVLGHUHGWREHLPSRUWDQWLQWKH
GHVLJQSURFHVVUHDVRQVIRUFRQVLGHULQJFRORXULQIRUPDWLRQLPSRUWDQWLQWKHGHVLJQSURFHVV
FXUUHQWXVHRIFRORXULQIRUPDWLRQGHVLJQSURIHVVLRQDOV¶SUHIHUHQFHVIRUH[LVWLQJFRORXUWRRO
W\SHV DQG GDWD W\SHV DQG VXJJHVWLRQV IRU D FRORXU WRRO ,W LV FRQFOXGHG WKDW WKHUH DUH
SUREOHPVZLWKH[LVWLQJFRORXUUHVRXUFHVDQGWRROVUHJDUGLQJWKHLUDYDLODELOLW\DQGXVHIXOQHVV
WKHUHLVDVWURQJGHPDQGIRUDFRORXUWRROLQWKHSDFNDJLQJGHVLJQDQGEUDQGLQJSURFHVVHV
7KH LQVLJKW IURP WKLV ZRUN ZLOO KHOS UHVHDUFKHUV GHVLJQ SURIHVVLRQDOV DQG FRORXU WRRO
GHYHORSHUVWRPDNHLQIRUPHGGHFLVLRQVRQWKHDUHDVRQZKLFKWKH\VKRXOGIRFXVKRZWKH\
VKRXOG GR VR DQG ZK\ 7KLV ZLOO IDFLOLWDWH EHWWHU SURYLVLRQV DQG XSWDNH RI XVHIXO FRORXU
LQIRUPDWLRQIRUGHVLJQSURIHVVLRQDOVLQWKHGHVLJQSURFHVVDQGVWUDWHJ\ILHOGV 
 
.H\ZRUGVFRORXULQIRUPDWLRQFRORXUWRROGHVLJQSURIHVVLRQDOV 
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5HTXLUHPHQWV&DSWXUHIRU&RORXU,QIRUPDWLRQIRU'HVLJQ3URIHVVLRQDOV 
:RQ6DQG:HVWODQG6&RORU5HVHDUFKDQG$SSOLFDWLRQ 
 
,1752'8&7,21 
'HVLJQLQIRUPDWLRQ 
7KHWHUPµGHVLJQLQIRUPDWLRQ¶LVJHQHUDOO\GHILQHGDVDOOWKHLQIRUPDWLRQWKDWLVXVHGGXULQJ
DGHVLJQSURFHVV'HVLJQLVDQLQIRUPDWLRQLQWHQVLYHSURFHVVWKDWLQFOXGHVPXOWLSOHW\SHV
6RPHGHVLJQ LQIRUPDWLRQ LVDYDLODEOH LQH[SOLFLWRU IRUPDO IRUPDWV VXFKDVFDWDORJXHV
PDWHULDOVDPSOHVKDQGERRNVRUUHSRUWVZKLOHRWKHUGHVLJQLQIRUPDWLRQLVWDFLWQRWIRUPDOO\
GRFXPHQWHG DQG IRUPDWWHG EDVHG XSRQ GHVLJQ NQRZKRZ RU H[SHULHQFH ,W KDV EHHQ
VXJJHVWHG WKDW DERXW KDOI RI WKH WRWDO GHVLJQ HIIRUW LV VSHQW FDUU\LQJ RXW WDVNV VXFK DV
LQIRUPDWLRQVHDUFKLQJSODQQLQJFRPPXQLFDWLRQFRVWHVWLPDWLQJUHSRUWLQJKHOSLQJRWKHUV
DQGVRFLDOFRQWDFWLQGHHGDGHVLJQHUPD\KDYHWRFRQVLGHUDVPDQ\DVGLIIHUHQWW\SHV
RILQIRUPDWLRQHDFKPLQXWHGXULQJWKHGHVLJQSURFHVV7KHDGYDQWDJHVWKDWVXFKUHVRXUFHV
FDQRIIHULQFOXGHQRWRQO\VXSSRUWLQJLGHDJHQHUDWLRQGHVLJQGHFLVLRQVDQGFUHDWLYLW\EXW
DOVRVDYLQJGXSOLFDWLRQRIHIIRUWDQG WLPH7KXV LWVHHPV WKDW WKHHIILFDF\RI WKHGHVLJQ
SURFHVVPLJKWVWURQJO\GHSHQGXSRQZKDWLQIRUPDWLRQGHVLJQSURIHVVLRQDOVKDYHDYDLODEOH
WRXVH 
 
&RORXULQIRUPDWLRQLQWKHGHVLJQSURFHVV 
&RORXU LVDSRZHUIXOYLVXDOFXH LQPDQ\DVSHFWVRIGHVLJQ ,W LVXVHG IRUH[DPSOH WR
FRQYH\SURGXFWRUEUDQGPHDQLQJVWRFRQVXPHUV7KHDSSURSULDWHFKRLFHRIFRORXUIRUD
SURGXFWSDFNDJLQJRUEUDQGVLJQLILFDQWO\DIIHFWVWKHGHOLYHU\RIEUDQGPHVVDJHVZKLFKLQ
WXUQPD\DIIHFWFRQVXPHUGHFLVLRQPDNLQJ&RQVLGHULQJWKHLPSRUWDQFHRIFRORXULQGHVLJQ
DQG WKH DGYDQWDJHV RI LQIRUPDWLRQ LQ WKH GHVLJQ SURFHVV FRORXU LQIRUPDWLRQ KDV JUHDW
SRWHQWLDO DV D XVHIXO GHVLJQ VRXUFH WKDW KHOSV WR PDNH FRORXU GHFLVLRQV IRU SURGXFWV
+RZHYHUWKHXVHRIFRORXULQIRUPDWLRQPD\EHQHJOHFWHGFRORXURIWHQWHQGVWREHUHJDUGHG
DVDVHFRQGDU\HOHPHQWLQWKHGHVLJQSURFHVV7KHOLPLWHGXVHRIFRORXULQIRUPDWLRQWRROV
LQWKHGHVLJQSURFHVVFRXOGUHVXOWLQLQIHULRUGHVLJQRXWFRPHVWKDWKDYHQRWEHQHILWHGIURP
WKHVH WRROV 7KXV D VWXG\ RI FRORXU LQIRUPDWLRQ LQ WKH FRQWH[W RI GHVLJQ ZRXOG EH ERWK
QHFHVVDU\DQGKHOSIXOWRLPSURYLQJWKHOLPLWHGXQGHUVWDQGLQJRIFRORXULQIRUPDWLRQ,WZRXOG
DOVREHWWHUVXSSRUWGHVLJQSURIHVVLRQDOVE\SURYLGLQJXVHIXOFRORXUUHVRXUFHVDQGWRROVLQD
XVDEOHIRUPDW 
 
7KHGHILQLWLRQRIFRORXULQIRUPDWLRQ 
$87+256¶3((55(9,(:('68%0,77('0$186&5,37 
5HTXLUHPHQWV&DSWXUHIRU&RORXU,QIRUPDWLRQIRU'HVLJQ3URIHVVLRQDOV 
:RQ6DQG:HVWODQG6&RORU5HVHDUFKDQG$SSOLFDWLRQ 
 
,WLVLPSRUWDQWWRFODULI\WKHXVDJHRIWKHWHUPLQIRUPDWLRQDQGGLVDPELJXDWHLWIURPWKHWHUP
GDWDDV WKH\DUHVRPHWLPHVXVHG LQWHUFKDQJHDEO\$ UHYLHZRI WKHYDULRXVGHILQLWLRQVRI
GDWDDQGLQIRUPDWLRQUHYHDOVWKHKHWHURJHQHLW\RIWKHGHILQLWLRQVDQGIXUWKHUSUREOHPDWLVHV
WKHWHUPV'DWDFDQEHTXDQWLWDWLYHRUTXDOLWDWLYH4XDQWLWDWLYHGDWDDUHQXPHULFTXDOLWDWLYH
GDWDDUHWH[WXDOYLVXDODQGDXGLEOHDVH[HPSOLILHGE\GRFXPHQWVILOPDUWDQGLQWHUYLHZV
,Q 7DEOH  D UHYLHZ RI GLVFLSOLQHVSHFLILF GLFWLRQDULHV ZDV FRQGXFWHG WR JHQHUDWH D
FRQVHQVXVDERXWWKHWHUPLQIRUPDWLRQ,QWKLVVWXG\WKHGHILQLWLRQVZHUHXVHGDVDEDVLVWR
IRUPXODWH WKH IROORZLQJ GDWD FDQ EH GHILQHG DV REVHUYDEOH QXPHULF WH[WXDO YLVXDO DQG
DXGLWRU\SURSHUWLHV5DZGDWDRQWKHLURZQFDUU\QRPHDQLQJ2QWKHRWKHUKDQGLQIRUPDWLRQ
LV LQWHUSUHWHG RU SURFHVVHG GDWD WKDW FRQWULEXWH WR GHFLVLRQPDNLQJ RU D UHGXFWLRQ RI
XQFHUWDLQW\LWFDQDOVRUHSUHVHQWQHZIDFWVRUNQRZOHGJHDFTXLUHGE\OHDUQLQJ,QRUGHUWR
V\QWKHVLVH WKHVHFRQFHSWLRQVRI LQIRUPDWLRQ WKLVVWXG\GHILQHVFRORXU LQIRUPDWLRQDV WKH
LQWHUSUHWDWLRQVDEVWUDFWLRQVDQGNQRZOHGJHDERXWFRORXUGDWDLQYDULRXVILHOGVVXFKDVWKH
QDWXUDOVFLHQFHVWHFKQRORJ\DUWSV\FKRORJ\KLVWRU\DQGGHVLJQ 
 
7DEOH$UHYLHZRIGLVFLSOLQHVSHFLILFGLFWLRQDULHVRQWKHWHUPLQIRUPDWLRQ 
 
 
5(6($5&+$,0 
7KLVVWXG\DLPVWRLQYHVWLJDWHWKHVWDWXVRIFRORXULQIRUPDWLRQXVHLQWKHGHVLJQSURFHVVDQG
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WRJHQHUDWHLGHDVIRUDFRORXUWRRO7KHDLPZDVEURNHQGRZQLQWRWKHIROORZLQJUHVHDUFK
TXHVWLRQV54± 
54:KLFKFRORXULQIRUPDWLRQLVFRQVLGHUHGWREHLPSRUWDQWLQWKHSDFNDJLQJGHVLJQDQG
EUDQGLQJSURFHVV" 
54:KDWLQIRUPDWLRQLVXVHGLQWKHSDFNDJLQJGHVLJQDQGEUDQGLQJSURFHVV" 
54:KDWDUHGHVLJQSURIHVVLRQDOV¶SUHIHUHQFHVDQGVXJJHVWLRQVLQWHUPVRIDFRORXUWRRO" 
 
0(7+2'6 
$V D SULPDU\ GDWD FROOHFWLRQ PHWKRG IDFHWRIDFH LQWHUYLHZV ZHUH GHVLJQHG WR PDLQO\
DQVZHUUHVHDUFKTXHVWLRQV±$QRQOLQHVXUYH\ZDVGHVLJQHGWRVXSSOHPHQWWKHILQGLQJV
IURPWKHLQWHUYLHZVIRUWKHILUVWUHVHDUFKTXHVWLRQ)LJXUH 
 
)LJXUH'DWDFROOHFWLRQPHWKRGVWRDQVZHUUHVHDUFKTXHVWLRQV± 
 
'XHWRWKHVFDUFHNQRZOHGJHRQFRORXULQIRUPDWLRQLQGHVLJQLWZDVGLIILFXOWWRVWDUWZLWKDQ\
FULWHULDIRUVWXG\LQJFRORXULQIRUPDWLRQ7KHUHIRUHLQDSUHYLRXVVWXG\WKDWH[SORUHGZKLFK
W\SHVRIFRORXU LQIRUPDWLRQKDYHEHHQH[DPLQHG LQDFDGHPLF ILHOGV MRXUQDOVDQG
DFDGHPLF ERRNV RQ FRORXU ZHUH LQYHVWLJDWHG XVLQJ WLWOH DQDO\VLV 6SHFLILF WRSLFV DQG
WHUPLQRORJLHV WKDWKDYHEHHQXVHGZLWKLQ WKH FRORXU ILHOGZHUHH[SORUHG$IWHU DQDO\VLQJ
WKHVHWHUPVEDVLFW\SHVRIFRORXULQIRUPDWLRQZHUHLGHQWLILHGWKHVHDUHGHWDLOHGLQ7DEOH
7KHVHWHUPVZHUHXVHGDVDVWDUWLQJSRLQWIRUWKLVZRUN 
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7DEOH'HILQLWLRQVRIWKHW\SHVRIFRORXULQIRUPDWLRQXVHGLQWKLVVWXG\DOSKDEHWLFDO
RUGHU 
 
,QWHUYLHZV 
7KH IDFHWRIDFH LQWHUYLHZV ZHUH GHVLJQHG WR GHYHORS DQ LQGHSWK XQGHUVWDQGLQJ RI WKH
FKDUDFWHULVWLFVRILPSRUWDQWFRORXULQIRUPDWLRQ$WRWDORIGHVLJQSURIHVVLRQDOVGHVLJQHUV
DQGEUDQGPDQDJHUVZHUHUHFUXLWHGWRSDUWLFLSDWHLQWKHVWXG\7REHHOLJLEOHIRUWKHVWXG\
SDUWLFLSDQWVKDGWREHVHQLRUGHVLJQHUVRUEUDQGPDQDJHUVLQWKHSDFNDJLQJDQGEUDQGLQJ
LQGXVWULHV,QLWLDOO\WRS8.DZDUGZLQQLQJSDFNDJLQJDQGEUDQGLQJDJHQFLHVQLQHODUJH
IRRGFRPSDQLHVDQGDFRORXUFRQVXOWDQWEHORQJLQJWRWKH8.&RORXU*URXSZHUHFRQWDFWHG
E\ HPDLO 7ZR SDUWLFLSDQWV RQH EUDQG PDQDJHU LQ D EUDQGLQJ DJHQF\ DQG RQH FRORXU
FRQVXOWDQWDJUHHGWREHLQWHUYLHZHGLQSHUVRQ$IWHUWKHVHWZRSDUWLFLSDQWVZHUHLQWHUYLHZHG
RWKHUSDUWLFLSDQWVRQHDIWHUDQRWKHUZHUHFRQWDFWHGDVVQRZEDOOVDPSOLQJ*XHVWHWDO
VXJJHVWHG WKDW VL[ LQWHUYLHZV ZRXOG EH VXIILFLHQW WR FROOHFW PHDQLQJIXO GDWD 6LQFH GDWD
VDWXUDWLRQZDVDFKLHYHGDIWHUVL[LQWHUYLHZVZHGHFLGHGWKDWLQWHUYLHZHHVUHSUHVHQWHG
DQDGHTXDWHVDPSOHVL]H IRU WKLVUHVHDUFK$OOSDUWLFLSDQWVUHFHLYHGDQ LQIRUPDWLRQVKHHW
DQGWKHLQWHUYLHZTXHVWLRQVE\HPDLOSULRUWRWKHLQWHUYLHZV7KHLQIRUPDWLRQVKHHWRXWOLQHG
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WKHXVHRIWKHGDWDDQGWKHSDUWLFLSDQWV¶ULJKWVWRZLWKGUDZIURPWKLVVWXG\$OOYHQXHVIRUWKH
LQWHUYLHZVZHUHFKRVHQEDVHGRQWKHSDUWLFLSDQWV¶SUHIHUHQFHDQGWKHDELOLW\WRUHFRUGWKHLU
YRLFHGXULQJWKHVHVVLRQ%HIRUHFRPPHQFLQJWKHLQWHUYLHZDQLQIRUPHGFRQVHQWIRUPZDV
VLJQHGE\WKHLQWHUYLHZHH7KHLQWHUYLHZWLPHZDVJHQHUDOO\±PLQXWHV 
 
6HPLVWUXFWXUHGLQWHUYLHZVZHUHVHOHFWHGDQGDOOSDUWLFLSDQWVZHUHDVNHGLGHQWLFDORSHQ
HQGHG TXHVWLRQV 7KH SUHGHWHUPLQHG VHW RI TXHVWLRQV LQFOXGHG ILYH FULWHULD SDUWLFLSDQWV¶
SURILOH FRORXU GHFLVLRQ W\SHV RI LPSRUWDQW FRORXU LQIRUPDWLRQ DQG ZK\ WKHVH W\SHV DUH
LPSRUWDQWFXUUHQWXVHRIFRORXU LQIRUPDWLRQDQGSUHIHUHQFHVDQGVXJJHVWLRQV+RZHYHU
WKH LQWHUYLHZHUDVNHGDGGLWLRQDOTXHVWLRQV WRFODULI\DQG IXUWKHUH[SDQGFHUWDLQ LVVXHV$
FDUGVRUWLQJ WDVNZDVDOVRHPSOR\HG WRHYDOXDWH WKH LPSRUWDQFHRI WKHGLIIHUHQW W\SHVRI
FRORXULQIRUPDWLRQ)LJXUH 
 
 
)LJXUH([DPSOHRIFDUGVVRUWHGE\DSDUWLFLSDQW 
 
,QRUGHUWRFROOHFWSUHIHUHQFHVIRUDFRORXUWRRODPXOWLSOHFKRLFHTXHVWLRQQDLUHZDVYHUEDOO\
DGPLQLVWHUHG WKDW SUHVHQWHG IRXU FODVVHV RI H[LVWLQJ FRORXU WRROV DQG VL[ GDWD W\SHV DV
VKRZQLQ)LJXUH7KHGHVLJQHUVDQGEUDQGPDQDJHUVZHUHILUVWDVNHGWRVHOHFWDQ\WRRO
W\SH RU GDWD W\SH EDVHG RQ WKHLU SUHIHUHQFHV WKH\ ZHUH WKHQ DVNHG WR SURYLGH YHUEDO
FRPPHQWVRQWKHLUFKRLFHV 
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)LJXUH7KHTXHVWLRQQDLUHSUHVHQWHGWRGHVLJQHUVDQGEUDQGPDQDJHUV 
 
$FRORXULQIRUPDWLRQWRROFDQLQYROYHLWHPVVXFKDVERRNVZHEVLWHVVRIWZDUHDQGPRELOH
DSSV7KHVHDUHQRZEULHIO\GLVFXVVHG 
 %RRNDQGMRXUQDOV1RQGLJLWDOWRROVVXFKDVERRNVRUMRXUQDOVSURYLGHUHOLDEOHFRORXU
VRXUFHVLQDGHVFULSWLYHIRUPWKDWDUHEDVHGRQUHVHDUFKZLWKDGHSWKDQGEUHDGWK
UHJDUGLQJWKHW\SHVRIFRORXULQIRUPDWLRQ  
 Websites: 7KHUHLVDELJDGYDQWDJHLQXVLQJZHEVLWHVEHFDXVHDFFHVVFDQEHIUHHRI
FKDUJH+RZHYHUDVDWRROZHEVLWHVDUHKLJKO\YDULHGLQWKHLUGHVLJQDQGWKHUHIRUH
OHVV UHOLDEOH VRXUFHV IRU VHHNLQJ RXW HVVHQWLDO LQIRUPDWLRQ WR DSSO\ WR WKH GHVLJQ
SURFHVVDQGVWUDWHJ\ 
 6RIWZDUH &XUUHQW FRORXUUHODWHG VRIWZDUH ZKLFK LV DQRWKHU GLJLWDO WRRO LV PRVWO\
FRQFHUQHGZLWKVXSSO\LQJ IXQFWLRQV WKDW ILQGKDUPRQLRXVORRNLQJFRORXUV LQ LQWHULRU
GHVLJQDQGSURYLGLQJLQIRUPDWLRQRQFRORXUQRWDWLRQHJ3DQWRQHFRGHV$OWKRXJK
WKLVVRIWZDUHRIIHUVDGHWDLOHGDQGUHODWLYHO\ UHOLDEOH OHYHORIFRORXU LQIRUPDWLRQ LWV
GLVDGYDQWDJHLVWKDWLWLVVRPHWLPHVQRWHDV\WRDFFHVVGXHWRLWVH[SHQVLYHFRVWRU
WKHWHFKQLFDOSURFHVVUHTXLUHGWRLQVWDOOLWRQDODSWRS 
 0RELOHDSS$PRELOHDSSLVVRIWZDUHIRUPRELOHGHYLFHV7KHVHDSSVKDYHEHFRPH
PRUHDQGPRUHFRPPRQSODFHDQGKDYHWKHDGYDQWDJHVRIEHLQJERWKKDQG\DQG
YLVXDO +RZHYHU PRVW PRELOH DSSOLFDWLRQV RIIHU OLPLWHG FRORXU LQIRUPDWLRQ HJ
FKDQJLQJWKHFRORXURISHUVRQDOSKRWRJUDSKVRU3DQWRQHFRGHVDUHSULQFLSDOO\XVHG
$87+256¶3((55(9,(:('68%0,77('0$186&5,37 
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IRUIXQDQGDUHQRWDOZD\VIUHHRIFKDUJH 
 
7KHVL[JHQHULFW\SHVRIFRORXUGDWDSUHVHQWDWLRQVHH)LJXUHLQFOXGHVWDWLVWLFVDQGFKDUWV
GHVFULSWLRQDQGH[SODQDWLRQSLFWXUHVDQGYLGHRVGLDJUDPVFRORXUSDOHWWHDQGFRORXUZKHHO 
 
%RWKTXDOLWDWLYHDQGTXDQWLWDWLYHGDWDZHUHFROOHFWHGDQGDQDO\VHGGXULQJ WKH LQWHUYLHZV
)RUWKHTXDOLWDWLYHGDWDDQDO\VLVDWHPSODWHDSSURDFKZDVXVHGIRUFRGLQJDQGRUJDQLVLQJ
GDWD)RUWKHTXDQWLWDWLYHGDWDDQDO\VLVGHVFULSWLYHVWDWLVWLFVZHUHXVHGEDVHGRQIUHTXHQF\
RI VHOHFWLRQ RI FRORXU LQIRUPDWLRQ W\SHV DQG SUHIHUHQFHV IRU FRORXU WRROV DQG GDWD
SUHVHQWDWLRQW\SHV 
 
2QOLQHVXUYH\ 
6LQFH WKLVRQOLQHVXUYH\ZDVGHVLJQHG WRVXSSRUW WKH LQWHUYLHZV WKHVDPHSKUDVLQJDQG
SLFWXUHVUHJDUGLQJWKHW\SHVRIFRORXULQIRUPDWLRQZHUHXVHGIRUFRQVLVWHQF\$WRWDORI
SHRSOHSDUWLFLSDWHG LQ WKHVXUYH\3DUWLFLSDQWVZHUH UHFUXLWHG WKURXJKYDULRXVVSHFLDO
LQWHUHVWJURXSVRQ/LQNHG,QWRHQVXUHWKDWWKHSDUWLFLSDQWVZHUHGHVLJQSURIHVVLRQDOV7KH
LGHQWLILHG/LQNHG,QJURXSVZHUH*UDSKLF'HVLJQ3URIHVVLRQDOV'HVLJQ5HVHDUFK*UDSKLF
'HVLJQ 3URIHVVLRQDO *URXS &RORXU 0DUNHWLQJ *URXS 3DFNDJLQJ 'HVLJQ 3DFNDJLQJ
3URIHVVLRQDOV /RJR 'HVLJQHUV &ROOHFWLYH 3DFNDJLQJ &RQQHFWLRQV 3DFNDJH *UDSKLF
'HVLJQ%UDQG0DQDJHPHQW3DFNDJLQJ:RUOG%UDQG ,QQRYDWRUV%UDQG/RXQJH'HVLJQ
3OXVDQG%UDQG3DFNDJLQJ7KHPDLQTXHVWLRQQDLUHFRPSULVHGTXHVWLRQVFRYHULQJDJH
JHQGHUGHVLJQLQGXVWU\\HDUVRIH[SHULHQFHDQGW\SHVRILPSRUWDQWFRORXULQIRUPDWLRQ)RU
WKHRQOLQHTXHVWLRQUHJDUGLQJWKHW\SHVRILPSRUWDQWFRORXULQIRUPDWLRQDGLUHFWPDJQLWXGH
/LNHUWW\SHVFDOHZDVXVHG$VOLGHUEDURQDVFDOHRIHQDEOHGSDUWLFLSDQWVWRLQGLFDWH
KRZLPSRUWDQWHDFKRI WKHW\SHVRIFRORXU LQIRUPDWLRQZHUH LQWKHLUGHVLJQSURFHVVRU
VWUDWHJ\ZKHUH QRLPSRUWDQFHDWDOODQG YLWDO4XHVWLRQ3URZDVFKRVHQDVWKH
RQOLQHVXUYH\FUHDWLRQDQGGLVWULEXWLRQWRRO 
 
,Q RUGHU WR H[SORUH ZKHWKHU WKHUH ZHUH DQ\ GLIIHUHQFHV LQ WKH XVH RI FRORXU LQIRUPDWLRQ
EHWZHHQWKHWKUHHJURXSVGHVLJQHUVEUDQGPDQDJHUVDQGUHVHDUFKHUVWKDWSDUWLFLSDWHGLQ
WKH RQOLQH VXUYH\ D RQHZD\ DQDO\VLV RI YDULDQFH $129$ ZDV FDUULHG RXW ,Q WKH
FRPSDULVRQ RI WKH UHVXOWV RI WKH LQWHUYLHZ DQG WKH RQOLQH VXUYH\ U FRHIILFLHQW RI
$87+256¶3((55(9,(:('68%0,77('0$186&5,37 
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GHWHUPLQDWLRQZDVXVHGWRH[SORUHWKHH[WHQWWRZKLFKWKHWZRYDULDEOHVZHUHUHODWHG 
 
3DUWLFLSDQWVRILQWHUYLHZVDQGDQRQOLQHVXUYH\ 
7KLVUHVHDUFKIRFXVHVRQH[SHULHQFHGGHVLJQHUVDQGEUDQGPDQDJHUVDVNH\XVHUVRIFRORXU
LQIRUPDWLRQLQWKHGHVLJQSURFHVVEHFDXVHVHQLRUH[SHUWVDUHPRUHDZDUHRIUHOHYDQWDQG
LPSRUWDQWLVVXHV%UDQGPDQDJHUVDUHJHQHUDOO\DVVXPHGWREHKLJKHUOHYHOHPSOR\HHV
ZKR DUH LQ FKDUJH RI VHOOLQJ DQG VDOHVSURPRWLRQDO ZRUN ,Q WKLV VWXG\ H[SHULHQFHG
LQGLYLGXDOVZKRDUHKHDYLO\LQYROYHGLQGHVLJQVWUDWHJLHVDUHEURDGO\FDWHJRULVHGDVEUDQG
PDQDJHUV0RUHRYHULQDOOIXUWKHUGLVFXVVLRQWKHWHUPVGHVLJQSURIHVVLRQDOV LQIRUPDWLRQ
XVHUVDQGSUDFWLWLRQHUVDOOUHIHUWRGHVLJQHUVDQGEUDQGPDQDJHUV,QDGGLWLRQWKHILHOGRI
GHVLJQLVH[WUHPHO\ODUJHDQGHQFRPSDVVHVPDQ\LQGXVWULHV7KLVVWXG\UHVWULFWVLWVHOIWRWKH
FDWHJRU\ RI SDFNDJLQJ GHVLJQ DQG EUDQGLQJ IRU UHDVRQV RI FRQYHQLHQFH UHOLDELOLW\ DQG
YDOLGLW\ 
 
5(68/76 
7KHLQWHUYLHZVDQGDQRQOLQHVXUYH\SURYLGHGLQIRUPDWLRQRQWKHIROORZLQJVL[WRSLFV 
&RORXUGHFLVLRQ 
7\SHVRIFRORXULQIRUPDWLRQFRQVLGHUHGWREHLPSRUWDQWLQWKHGHVLJQSURFHVV 
5HDVRQVIRUFRQVLGHULQJFRORXULQIRUPDWLRQLPSRUWDQWLQWKHGHVLJQSURFHVV 
&XUUHQWXVHRIFRORXULQIRUPDWLRQ 
3UHIHUHQFHVRIH[LVWLQJFRORXUWRROW\SHVDQGGDWDW\SHV 
6XJJHVWLRQVRIDFRORXUWRRO 
 
7DEOHDQGWKHWDEOHVLQVXSSRUWLQJPDWHULDOREWDLQHGIURPWKHLQWHUYLHZVDQG)LJXUH
REWDLQHGIURPWKHLQWHUYLHZVDQGDQRQOLQHVXUYH\VXPPDUL]HWKHNH\ILQGLQJVUHJDUGLQJ
HDFK WRSLF 7KH UHVXOWV REWDLQHG IURP WKH LQWHUYLHZV ZHUH WDEXODWHG ZLWK YDULRXV FRGHG
WKHPHVDQGLQGLFDWLRQVRIIUHTXHQFLHVWKDWZHUHPHQWLRQHGE\WKHLQWHUYLHZHHV)RUHDFK
UHVXOWWDEOHWKHPD[LPXPIUHTXHQF\ZDVEHFDXVHWKHWRWDOQXPEHURISDUWLFLSDQWVZDV
1RPDWWHUKRZPDQ\WLPHVWKHVSHFLILFUHVSRQVHZDVPHQWLRQHGE\RQHLQWHUYLHZHH
WKURXJKRXWWKHLQWHUYLHZLWZDVFRXQWHGDVEHLQJPHQWLRQHGRQO\RQFH7KHUHVSRQVHVPRVW
IUHTXHQWO\PHQWLRQHGDUHSUHVHQWHGDWWKHWRSRIWKHOLVW 
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&RORXUGHFLVLRQ 
7DEOHSUHVHQWVKRZWKHFRORXUGHFLVLRQZDVPDGHLQLQWHUYLHZHHV¶UHFHQWGHVLJQSURMHFWV
DQG WKH QXPEHU RI IUHTXHQFLHV PHQWLRQHG E\ WKHP 7KH UHVXOWV LQGLFDWHG WKDW FRORXU
GHFLVLRQVDUHJHQHUDOO\PDGHEDVHGXSRQDSHUVRQ¶VXQGHUVWDQGLQJRIDEUDQGPDUNHWDQG
WDUJHW DXGLHQFH ,Q DGGLWLRQ WKH UHFHQW GHVLJQ SURMHFWV VWDWHG E\ WKH SDUWLFLSDQWV ZHUH
GLYLGHG LQWR WZR FDWHJRULHV UHGHVLJQ SURMHFWV DQG QHZ SURMHFWV 6RPH RI UHGHVLJQHG
SURMHFWVFRQFHUQHGSDFNDJLQJGHVLJQRIJOREDOEUDQGVVRWKHFRORXUGHFLVLRQVKDGPDQ\
FRQVWUDLQWV1HZSURMHFWVZHUHDOORZHGDZLGHUDQJHRIFRORXUVHOHFWLRQV 
 
7DEOH&RORXUGHFLVLRQVLQDUHFHQWSURMHFWREWDLQHGIURPWKHLQWHUYLHZV 
 
7\SHVRIFRORXULQIRUPDWLRQFRQVLGHUHGWREHLPSRUWDQWLQWKHGHVLJQSURFHVV 
)RUWKHLQWHUYLHZVHVVLRQVVHQLRUGHVLJQHUVDQGEUDQGPDQDJHUVZHUHLQWHUYLHZHGLQ
SHUVRQUHJDUGLQJWKHPRVWLPSRUWDQWW\SHVRIFRORXULQIRUPDWLRQLQWKHGHVLJQSURFHVV)RU
WKHRQOLQH VXUYH\ UHVSRQVHV IURPGHVLJQHUVEUDQGPDQDJHUVDQG UHVHDUFKHUVZHUH
FROOHFWHG$OWKRXJKWKHIRFXVRIWKHRQOLQHVXUYH\ZDVRQGHVLJQHUVDQGEUDQGPDQDJHUVLQ
SDFNDJLQJ DQG EUDQGLQJ WKH SDUWLFLSDQWV ZKR VHOHFWHG WKH FDWHJRU\ UHVHDUFKHU ZHUH
LQFOXGHG LQ WKHGDWDVHW7KLVZDVSULPDULO\EHFDXVH WKH\ZHUH UHFUXLWHG IURPZLWKLQ WKH
SDFNDJLQJDQGEUDQGLQJDUHDVLGHQWLILHGWKURXJKWKH/LQNHG,QJURXSVZKLOHVRPHRIWKHP
FRXOGKDYHEHHQSURIHVVLRQDOSUDFWLWLRQHUUHVHDUFKHUVRWKHUVFRXOGVWLOOKDYHEHHQSRWHQWLDO
XVHUV ,Q WKH RQOLQH VXUYH\ D RQHZD\ $129$ WHVW ZDV FRQGXFWHG $SSHQGL[ $ DQG
UHYHDOHG QR VWDWLVWLFDOO\ GLIIHUHQW UHVSRQVHV EHWZHHQ WKH WKUHH JURXSV RI SDUWLFLSDQWV
GHVLJQHUVEUDQGPDQDJHUVDQGUHVHDUFKHUV7KHUHIRUHWKHUHVSRQVHVIURPWKHLQWHUYLHZV
DQGWKHRQOLQHVXUYH\VZHUHFRQVLGHUHGDVDVLQJOHSRSXODWLRQLQRUGHUWRFRPSDUHWKHP 
 
)RUHDFKW\SHRILQIRUPDWLRQWKHDYHUDJHRIWKHSHUFHQWVWDWLQJWKDWWKHLQIRUPDWLRQZDV
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 
 
LPSRUWDQWZDVFDOFXODWHGIRUERWKWKHLQWHUYLHZDQGWKHRQOLQHVXUYH\)LJXUH$GHJUHH
RIDJUHHPHQWLVHYLGHQWEHWZHHQWKHUHVSRQVHVIURPWKHWZRPHWKRGV+RZHYHULQRUGHUWR
TXDQWLWDWLYHO\H[SORUHWKHUHODWLRQVKLSWKHUDVWDWLVWLFDOPHDVXUHRIKRZFORVHGDWDDUHWR
WKHILWWHGUHJUHVVLRQOLQHZKHUHKLJKYDOXHVLPSO\VWURQJFRUUHODWLRQZDVFDOFXODWHG$
VWURQJDJUHHPHQWEHWZHHQWKHLPSRUWDQFHVFRUHVIURPWKHWZRVWXGLHVZDVREVHUYHGU 
 *LYHQ WKH VWURQJ FRUUHODWLRQ EHWZHHQ WKH WZR PHWKRGV WKH DYHUDJH LPSRUWDQFH
VFRUHVZHUHFDOFXODWHGIRUHDFKLQIRUPDWLRQW\SHWKHLQIRUPDWLRQW\SHVKDUPRQ\SHUFHSWLRQ
PHDQLQJSV\FKRORJ\DQGSULQWLQJDOODFKLHYHGLPSRUWDQFHVFRUHVRIRUJUHDWHU 
 
 
)LJXUH7KHUHVXOWVRIIDFHWRIDFHLQWHUYLHZVOLJKWJUH\DQGRQOLQHVXUYH\VGDUNJUH\ 
 
5HDVRQVIRUFRQVLGHULQJFRORXULQIRUPDWLRQLPSRUWDQWLQWKHGHVLJQSURFHVV 
6XSSRUWLQJ7DEOHSUHVHQWVDVXPPDU\RIWKHUHDVRQVZK\SDUWLFLSDQWVUHSRUWHGSDUWLFXODU
FRORXULQIRUPDWLRQWREHLPSRUWDQW7KH&RPPHQWVFROXPQSUHVHQWVWKHFRPPHQWVSURYLGHG
E\ WKH LQWHUYLHZHHV UHJDUGLQJ WKHLU FKRLFH IRU HDFK W\SH RI FRORXU LQIRUPDWLRQ DQG WKH
)UHTXHQF\RIPHQWLRQVFROXPQLQGLFDWHVKRZPDQ\WLPHVWKHFRPPHQWVZHUHPHQWLRQHG
E\WKHLQWHUYLHZHHV 
7KHUHDVRQVZK\HDFKW\SHRIFRORXU LQIRUPDWLRQ LV LPSRUWDQWZHUHIRXQGWREHKDUPRQ\
LQWXLWLYHSHUFHSWLRQWRVWDQGRXWPHDQLQJWRFRQYH\PHVVDJHVSV\FKRORJ\WRFUHDWH
UHVSRQVHVDQGSULQWLQJIRUWKHHQGUHVXOW 
 
$87+256¶3((55(9,(:('68%0,77('0$186&5,37 
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2QHXQDQWLFLSDWHGRXWFRPHZDVWKHUHVSRQVHIRUKDUPRQ\:KHQLQWHUYLHZHHVZHUHDVNHG
ZK\KDUPRQ\LV LPSRUWDQW WKH\GLGQRWSURYLGHVSHFLILFUHDVRQV5DWKHUWKH\VWDWHGWKDW
µKDUPRQ\LVLQWXLWLYH¶,QWXLWLRQLVWDFLWNQRZOHGJHDFTXLUHGE\SHUVRQDOH[SHULHQFHDQGQRW
H[SUHVVHGRSHQO\ZKLOHH[SOLFLWNQRZOHGJHLVGRFXPHQWHGV\VWHPDWLFDQGGHVFULEHGXVLQJ
IRUPDOODQJXDJH 
 
)RUSULQWLQJSDUWLFLSDQWVUHSRUWHGWKDWµSULQWLQJLVWKHHQGUHVXOW¶DQGµSULQWLQJLVDSUDFWLFDO
SRLQW RI YLHZ¶ 7KLV PHDQV WKDW SULQWLQJ LWVHOI LV D GHVLJQ RXWFRPH WKXV LW DSSHDUV WKDW
LQIRUPDWLRQ RQ KRZ WR DFKLHYH KLJK TXDOLW\ LQ FRORXU SULQWLQJ LV VLJQLILFDQW 3UHVXPDEO\
SUDFWLFDOSULQWLQJLQIRUPDWLRQUHODWLQJWRLQNVDQGSDSHUVZRXOGEHXVHIXO 
 
$QRWKHUXQH[SHFWHGRXWFRPHZDVWKHUHODWLYHLQVLJQLILFDQFHRIWKHRWKHUHLJKWW\SHVDUWDQG
GHVLJQ KLVWRU\ OLJKW PHDVXUHPHQW QRWDWLRQ SUHIHUHQFH WKHRU\ DQG WUHQG RI FRORXU
LQIRUPDWLRQDPRQJWKHRULJLQDOW\SHVWKDWIRUPHGWKHVWXG\,WZDVH[SHFWHGWKDWDUWDQG
GHVLJQ SUHIHUHQFH DQG WUHQG PLJKW EH SHUFHLYHG DV LPSRUWDQW E\ GHVLJQ SURIHVVLRQDOV
+RZHYHUSDUWLFLSDQWVUHSRUWHGWKDW µDUWDQGGHVLJQ LV MXVWDVWDUWLQJSRLQW LQGHVLJQ¶DQG
µSUHIHUHQFHNHHSVFKDQJLQJ¶0RUHRYHUPDQ\QHJDWLYHUHVSRQVHVZHUHUHSRUWHGIRUWUHQG
SDUWLFLSDQWVVWDWHGµ,FDQSUHGLFWFRORXU¶DQGµ,WLVRQO\PDUNHWLQJDQGLVXQHWKLFDO¶ 
 
&XUUHQWXVHRIFRORXULQIRUPDWLRQ 
6XSSRUWLQJ7DEOHSUHVHQWVDVXPPDU\RIZKLFKFRORXULQIRUPDWLRQZDVXVHGE\GHVLJQHUV
DQGEUDQGPDQDJHUV7KHFXUUHQWXVHRIFRORXULQIRUPDWLRQZDVUHSRUWHGWREHYHU\OLPLWHG
DFRORXUPDWFKLQJV\VWHPZDVXVHGE\PRVW7KHPDLQVRXUFHRIFRORXULQIRUPDWLRQZDV
IURPVHOIVHDUFKLQJRUFOLHQWV¶EULHIV0RVWUHVSRQGHQWVUHSRUWHGGLVVDWLVIDFWLRQZLWKFXUUHQW
DYDLODEOH FRORXU LQIRUPDWLRQ 0DQ\ UHSRUWHG D VWURQJ GHPDQG IRU FRORXU LQIRUPDWLRQ WKDW
FRXOGEHXVHGWRUHLQIRUFHWKHFRORXUFKRLFHVWKDWWKH\ZHUHPDNLQJ 
 
3UHIHUHQFHVRIH[LVWLQJFRORXUWRROW\SHVDQGGDWDW\SHV 
7KHPRVWSUHIHUUHG WRRO W\SHZDVZHEVLWHVDQG WKHPRVWSUHIHUUHGGDWD W\SHZDVFRORXU
SDOHWWHV6XSSRUWLQJ7DEOHVDQGSUHVHQWDVXPPDU\RIFRPPHQWVVWDWHGE\LQWHUYLHZHHV
LQUHJDUGVWRWKHWRROW\SHDQGGDWDW\SH7KH&RPPHQWVFROXPQLQFOXGHVDQ\FRPPHQWV
PDGHDQGWKH)UHTXHQF\RIPHQWLRQVFROXPQLQGLFDWHVKRZPDQ\SDUWLFLSDQWVFKRVHWKH
$87+256¶3((55(9,(:('68%0,77('0$186&5,37 
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WRRODQGGDWDW\SHDVWKHPRVWSUHIHUUHG 
 
6XJJHVWLRQVIRUDFRORXUWRRO 
6XSSRUWLQJ 7DEOH  SUHVHQWV LQWHUYLHZHHV¶ VXPPDULVHG VXJJHVWLRQV DQG LGHDV IRU D
SRWHQWLDOO\XVHIXOFRORXULQIRUPDWLRQWRRO7KH6XJJHVWLRQVFROXPQSUHVHQWVLGHDVRIIHUHGE\
WKHLQWHUYLHZHHVIRUDFRORXUWRRODQGWKH)UHTXHQF\RIPHQWLRQVFROXPQVKRZVKRZPDQ\
WLPHVWKHVXJJHVWLRQVZHUHPHQWLRQHGE\WKHLQWHUYLHZHHV 
 
7KHPRVWGHVLUHGIHDWXUHIRUDFRORXUWRROVXJJHVWHGE\RXWRILQWHUYLHZHHVZDVWKH
FRORXU PHDQLQJ RU SUHGRPLQDQW FRORXU LQ GLIIHUHQW SURGXFW FDWHJRULHV )RU WKH FRORXU
PHDQLQJ LQ GLIIHUHQW SURGXFW FRQWH[WV RQH LQWHUYLHZHH VWDWHG WKH IROORZLQJ µ,I , ZDQW WR
XQGHUVWDQGWKH%UD]LOLDQPDUNHW,QHHGWRXQGHUVWDQGZKDWUHGDQGEOXHPHDQ,ILWFRXOG
EULQJRXWHYHU\WKLQJLQWKDWPDUNHWWKDWXVHVUHGDQGEOXHZKHWKHULWLVDIODJZKHWKHULWLV
DJRYHUQPHQWLQVWLWXWLRQVEUDQGV7KDWZRXOGEHDUHDOO\IDVFLQDWLQJWRROIRUPHEHFDXVHD
ORWRIRXUZRUNLV LQWHUQDWLRQDO¶)RUWKHSUHGRPLQDQWFRORXU LQDGLIIHUHQWFRQWH[WDQRWKHU
LQWHUYLHZHHVWDWHGWKHIROORZLQJµ&RQWH[WLW
VLPSRUWDQW2QHFRORXULQFULVSVPLJKWKDYHD
FRPSOHWHO\ GLIIHUHQW UHVSRQVH IURP WKH VDPH FRORXU LQ FDUV RU LQ ODXQGU\ GHWHUJHQWV RU
ELVFXLWV,IWKDW
VWKHZD\FDWHJRU\ORRNVDWWKHPRPHQWZKDWFRORXUVPLJKWEHULJKWLQWHUPV
RILQWHUUXSWLRQDQGZK\":K\PLJKWWKDWEHLQWHUHVWLQJDQGDSSURSULDWH"¶ 
 
7KH LQWHUYLHZHHV ZDQWHG WR NQRZ ZKDW LV DQG ZKDW ZRXOG EH DQ DSSURSULDWH FRORXU
GHSHQGLQJ RQ WKH SURGXFW FDWHJRULHV 6RPH VXJJHVWLRQV ZHUH FKDOOHQJLQJ VXFK DV
µLQYHQWLQJDQHZGHYLFHWKDWFRXOGKHOSPDWFKDFRORXUSHUIHFWO\IURPGHVLJQWRSULQW¶DQG
µLGHQWLI\LQJFRORXUVRQWKHSURGXFW¶2WKHULGHDVIRUDXVHIXOFRORXUWRROLQFOXGHGDIXOO\XS
WRGDWHUHVHDUFKHGFRORXULQIRUPDWLRQDQGFRORXUFRPPXQLW\VLWHLQFOXGLQJDFRQYHUVDWLRQ
VHFWLRQDOHDUQLQJVHFWLRQDQGDQLQVSLUDWLRQVHFWLRQ 
 
',6&866,21 
7KHHYLGHQFHRIWKLVVWXG\LVLQOLQHZLWKSDVWUHVHDUFKLQGLFDWLQJWKDWFRORXUUHVRXUFHVDQG
WRROV DUH QRW XWLOLVHG HIIHFWLYHO\ DQG QHHG WR EH GHYHORSHG EDVHG RQ GHVLJQHUV¶
UHTXLUHPHQWVDQGZRUNLQJPHWKRGV7KHUHVXOWVDUHGLVFXVVHGLQWHUPVRIWZRSRLQWV
$87+256¶3((55(9,(:('68%0,77('0$186&5,37 
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GHVLJQ SURIHVVLRQDOV¶ FXUUHQW XVH RI FRORXU LQIRUPDWLRQ LQ WKH GHVLJQ SURFHVV DQG WKHLU
UHTXLUHPHQWVUHJDUGLQJDFRORXULQIRUPDWLRQWRRO 
 
'HVLJQSURIHVVLRQDOV¶FXUUHQWXVHRIFRORXULQIRUPDWLRQLQWKHGHVLJQSURFHVV 
7KHUHZDVDFOHDU ODFNRIXVHRI FRORXU LQIRUPDWLRQ LQ WKHGHVLJQSURFHVV:KHQDVNHG
ZKHWKHU LQWHUYLHZHHVXVHG UHOHYDQWFRORXU LQIRUPDWLRQ UHODWHG WR WKH ILYH W\SHVRI FRORXU
LQIRUPDWLRQ KDUPRQ\ SHUFHSWLRQ PHDQLQJ SV\FKRORJ\ DQG SULQWLQJ WKH\ FKRVH WKH
PDMRULW\RIWKHPKDUGO\PHQWLRQHGDQ\IRUPDOVRXUFHVRUH[LVWLQJWRROV7KHLUFXUUHQWXVHRI
FRORXUUHVRXUFHVZDVPDLQO\OLPLWHGWRXVLQJDFRORXUPDWFKLQJV\VWHPHJ3DQWRQH,W
PD\EHDVVXPHGWKDWWKHPLQLPDOXVHRIFRORXULQIRUPDWLRQLVEHFDXVHGHVLJQNQRZOHGJH
LV ODUJHO\ WDFLW UHO\LQJ RQ SHUVRQDO H[SHULHQFH RU LQWXLWLRQ UDWKHU WKDQ XVLQJ IRUPDO
GRFXPHQWHG LQIRUPDWLRQ )RU H[DPSOH GHVLJQHUV NQRZ ZKLFK FRORXUV DUH KDUPRQLRXV
DOPRVW DXWRPDWLFDOO\ WKURXJK NQRZOHGJH DFTXLUHG IURP H[SHULHQFH RU E\ WKHLU LQWXLWLRQ
+RZHYHU6PLWKDUJXHGWKDWFRPELQLQJWDFLWDQGH[SOLFLWNQRZOHGJHVXFKDVXVLQJERWK
H[SHULHQFHRUVNLOOVDQGGDWDEDVHVWRJHWKHULVV\QHUJHWLF)RUH[DPSOHLQWHUYLHZHHVPLJKW
GLVFXVVZLWKWKHLUFOLHQWVZKDWFRORXUWKH\FKRVHLQWXLWLYHO\EXWWKHLQWXLWLYHO\FKRVHQFRORXU
FDQQRWFRYHUWKHZK\IRUWKHLUFRORXUFKRLFHWKDWOLQNVWRDVWUDWHJLFRUFUHDWLYHXVHRIFRORXU
,I WKHUHZHUHKLJKTXDOLW\ UHVRXUFHVRUGDWDEDVHV IRUVWURQJEDFNXSFRPPXQLFDWLRQZLWK
FOLHQWVPLJKWEHPRUHSHUVXDVLYH7KHUHIRUHWRFUHDWHDVXFFHVVIXOGHVLJQRUEUDQG LW LV
VXJJHVWHGWKDWWKHXVHRIWDFLWDQGH[SOLFLWNQRZOHGJHQHHGVWREHEDODQFHGDQGPXVWWDNH
DGYDQWDJHRIERWK 
 
'HVLJQSURIHVVLRQDOV¶UHTXLUHPHQWVUHJDUGLQJDFRORXULQIRUPDWLRQWRRO 
7KH ILQGLQJVRI WKHFXUUHQWXVHRIFRORXU LQIRUPDWLRQVKHG OLJKWRQ WKHDWWHQWLRQ WRDNH\
SUREOHP FXUUHQW FRORXU UHVRXUFHV DQG WRROVDUH LQFDSDEOHRI OLQNLQJEHWZHHQXVHUVDQG
XVHIXOFRORXUVRXUFHV,QUHVSRQVHWRVXFKDQRWLFHDEOHJDSLW LVQHFHVVDU\WRGHYHORSD
XVHIXO FRORXU WRRO WKDW FRXOG RIIHU KLJKHU TXDOLW\ RI FRORXU LQIRUPDWLRQ )XUWKHUPRUH DQ
DQDO\VLVRI LQWHUYLHZHHV¶SUHIHUHQFHV IRUDFRORXU WRROVKRZHGWKDWDZHEVLWH LV WKHPRVW
SUHIHUUHGWRRO W\SH7KXVDZHEEDVHGFRORXUWRROEDVHGXSRQLQWHUYLHZHHV¶VXJJHVWLRQV
FRXOGSURYLGHDVROXWLRQWRGLPLQLVKWKHJDSEHWZHHQWKHFXUUHQWXVHRIFRORXULQIRUPDWLRQ
DQGXVHUV¶QHHGV%DVHGRQWKHUHVXOWVRIWKHFRORXULQIRUPDWLRQH[DPLQHGLQWKLVVWXG\WKH
IROORZLQJUHFRPPHQGDWLRQVIRUWKHFRORXULQIRUPDWLRQWRRODUHVXJJHVWHG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- (QDEOHSUHVHQWLQJFRQWHQW LQDXVHIXOKLJKO\YLVXDOPDQQHUIRUGHVLJQLQIRUPDWLRQ
XVHUVIRFXVLQJRQKDUPRQ\SHUFHSWLRQPHDQLQJSV\FKRORJ\DQGSULQWLQJ 
- (QDEOHGHVLJQSURIHVVLRQDOVWRDFFHVVLWHDVLO\DVDZHEEDVHGWRRO 
- %HFDSDEOHRIGHDOLQJZLWKYDULRXVXVHUV¶SUHIHUHQFHVDQGVXJJHVWLRQV 
- 3URYLGHDQRSSRUWXQLW\IRUERWKWDFLWDQGH[SOLFLWFRORXULQIRUPDWLRQWREHEDODQFHG 
 
3UDFWLFDODQGHGXFDWLRQDOLPSOLFDWLRQV 
7KHILQGLQJVRIWKLVVWXG\KDYHVHYHUDOLPSOLFDWLRQV)LUVWWKHILQGLQJVIURPWKHLQWHUYLHZV
LQGLFDWHGDJUHDWRSSRUWXQLW\WRXWLOLVHDFRORXUWRROZKHQODXQFKLQJDQHZEUDQG$FFRUGLQJ
WR UHVSRQVHV IURP WKH LQWHUYLHZHHV LQ WKH FDVH RI UHGHVLJQ SURMHFWV WKH PDLQ FRORXU
FRQFHUQZDVWKDWWKHEUDQGPLJKWORVHFRQVXPHUVE\FKDQJLQJWKHRULJLQDOFRORXU,QRWKHU
ZRUGVWKHFRQVXPHUVKDYHDOUHDG\OHDUQHGWKHPHVVDJHVIURPWKHFXUUHQWFRORXUVRIWKH
H[LVWLQJEUDQGSDFNWKHUHIRUHPDNLQJDELJFRORXUPRYHFRXOGFDXVHPLVXQGHUVWDQGLQJRU
EHFRQIXVLQJIRUFRQVXPHUV)RUWKLVUHDVRQPRVWUHGHVLJQSURMHFWVRQO\DOORZHGDFKDQJH
LQWRQDOLW\HJNHHSWKHVDPHKXHDQGFRQWUROEULJKWQHVVRUFKURPDWRPDNHLWZDUPRU
FRRO7KLVWHQGHQF\LQGLFDWHVWKDWJUHDWFDUHDQGGLVFUHWLRQDUHQHHGHGIRUFRORXUGHFLVLRQV
ZKHQFRPSDQLHVODXQFKDQHZEUDQGVLQFHWKHRULJLQDOFRORXUPD\EHUHWDLQHGIRUDORQJ
WLPH RQFH LW KDV EHHQ ODXQFKHG 6HFRQG WKLV VWXG\ IRFXVHG RQ FRORXU LQIRUPDWLRQ IRU
SURIHVVLRQDOVVXFKDVGHVLJQHUVDQGEUDQGPDQDJHUV)XWXUHUHVHDUFKFDQH[SORUHKRZ
GHVLJQVWXGHQWVDUHHGXFDWHGFRQFHUQLQJWKHW\SHVRIFRORXULQIRUPDWLRQ,IWKHUHLVDJDS
EHWZHHQWKHLPSRUWDQWDVSHFWRIFRORXULQIRUPDWLRQDQGFXUUHQWGHVLJQHGXFDWLRQLWZRXOG
EHZRUWKH[SORULQJKRZEHVWWREULGJHWKLVJDS 
 
&21&/86,216 
7KLVVWXG\KDVVKRZQ WKDW WKHUHDUHSUREOHPVZLWKH[LVWLQJFRORXU LQIRUPDWLRQ UHJDUGLQJ
ERWK LWV DYDLODELOLW\ DQG LWV XVHIXOQHVV 6SHFLILFDOO\ WKHUH LV RQO\ PLQLPDO XVH RI FRORXU
LQIRUPDWLRQ DQG D JDS H[LVWV EHWZHHQ ZKDW LV XVHG DQG ZKDW LV QHHGHG KDUPRQ\
SHUFHSWLRQPHDQLQJSV\FKRORJ\DQGSULQWLQJ,QWHUPVRIGHVLJQSURIHVVLRQDOV¶VDWLVIDFWLRQ
ZLWK FRORXU LQIRUPDWLRQ PRVW UHVSRQGHQWV UHSRUWHG EHLQJ GLVVDWLVILHG ZLWK FXUUHQWO\
DYDLODEOHFRORXULQIRUPDWLRQ0DQ\UHSRUWHGDVWURQJGHPDQGIRUFRORXULQIRUPDWLRQWKDWZDV
IRUWKHVWURQJEDFNXSIRUFRORXUFKRLFHWKHLUDELOLW\WRPDNHTXLFNHDV\LQIRUPHGGHFLVLRQV
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EUHDN D FDWHJRU\ QRUP RU EHJLQ D QHZ WULDO DQG EHWWHU XQGHUVWDQG FRORXU7KH UHVHDUFK
KLJKOLJKWVWKHSRWHQWLDOIRUGHYHORSLQJQHZVRXUFHVDQGWRROVRIFRORXULQIRUPDWLRQEDVHGRQ
GHVLJQSURIHVVLRQDOV¶SUHIHUHQFHVDQGVXJJHVWLRQV 
 
$VZLWKDOOUHVHDUFKWKLVVWXG\KDVOLPLWDWLRQV)LUVWDVWKHFXUUHQWVWXG\HPSOR\HGERWKWKH
H[SORUDWRU\ DQG FRQVWUXFWLYLVW DSSURDFKHV WKHUH DUH VRPH OLPLWDWLRQV LQKHUHQW LQ WKH
UHVHDUFK PHWKRGV 6XEMHFWLYH RSLQLRQV IRU XVHIXO FRORXU LQIRUPDWLRQ ZHUH FROOHFWHG IURP
GHVLJQHUVDQGEUDQGPDQDJHUVEDVHGXSRQWKHLUDFWXDOQHHGV7KXVQRGHILQLWLYHHYLGHQFH
RI XVHIXO FRORXU LQIRUPDWLRQ LQ GHVLJQ FDQ EH GUDZQ 6HFRQG WKH ILQGLQJV PLJKW ODFN
JHQHUDOLVDELOLW\WRGLIIHUHQWGHVLJQILHOGVGLIIHUHQWGHVLJQILUPVRUGLIIHUHQWQDWLRQV7KLVVWXG\
FROOHFWHG GDWD ZLWK  VHQLRU GHVLJQHUV DQG EUDQG PDQDJHUV LQ D VSHFLILF FRQWH[W RI
SDFNDJLQJDQGEUDQGLQJLQ/RQGRQ8.7KHFKDUDFWHULVWLFVRIWKHSDUWLFLSDQWVZHUHUREXVW
DQGYDULHG6RPHRIWKHPZRUNHGIRUJOREDOEUDQGVZKLOHRWKHUVZHUHHPSOR\HGE\VPDOOHU
EXVLQHVVHV7KHDYHUDJHDPRXQWRIWLPHSDUWLFLSDQWVKDGVSHQWZRUNLQJLQWKHLUOLYHVZDV
PRVWO\PRUHWKDQ\HDUV0RUHRYHUWKHRQOLQHVXUYH\VXSSOHPHQWHGWKHLQWHUYLHZVWKXV
WKHH[WHUQDOYDOLGLW\RIWKHILQGLQJVLQFUHDVHG+RZHYHUWKHIDFWWKDWGHVLJQHUVDQGEUDQG
PDQDJHUVSURYLGHGSDUWLFXODUW\SHVRILQIRUPDWLRQGRHVQRWPHDQWKDWVXFKLQIRUPDWLRQFDQ
FRYHUDOOGHVLJQILHOGVVXFKDVIDVKLRQHOHFWURQLFVHWFRUGHVLJQILUPVLQGLIIHUHQWFRXQWULHV
+HQFH LWFRXOGEHSRVVLEOHWRFROOHFWKXJHGDWDVHWVIURPGLIIHUHQWFRXQWULHVDQGGLIIHUHQW
DJHJURXSVRIGHVLJQSURIHVVLRQDOV
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5HIHUHQFHV 
6KRRWHU6%.HLURX]:76]\NPDQ6)HQYHV6-$0RGHOIRUWKH)ORZRI'HVLJQ
,QIRUPDWLRQLQ3URGXFW'HYHORSPHQW(QJLQHHULQJZLWK&RPSXWHUV 
 
%D\D93K'7KHVLV ,QIRUPDWLRQ+DQGOLQJ%HKDYLRXURI'HVLJQHUVGXULQJ
&RQFHSWXDO'HVLJQ7KUHH([SHULPHQWV0HFKDQLFDO(QJLQHHULQJ6WDQIRUG8QLYHUVLW\ 
 
 :RGHKRXVH $- ,RQ :- ,QIRUPDWLRQ 8VH LQ &RQFHSWXDO 'HVLJQ ([LVWLQJ
7D[RQRPLHVDQG1HZ$SSURDFKHV,QWHUQDWLRQDO-RXUQDORI'HVLJQ 
 
 :RQJ :/3 5DGFOLIIH ') 7KH 7DFLW 1DWXUH RI 'HVLJQ .QRZOHGJH 7HFKQRORJ\
$QDO\VLVDQG6WUDWHJLF0DQDJHPHQW 
 
 +DOHV &  3K'7KHVLV$QDO\VLV RI WKH (QJLQHHULQJ 'HVLJQ 3URFHVV LQ DQ
,QGXVWULDO&RQWH[W(QJLQHHULQJ&DPEULGJH8QLYHUVLW\ 
 
 6WROWHUPDQ ( 3LHUFH - 'HVLJQ 7RROV LQ 3UDFWLFH 6WXG\LQJ WKH 'HVLJQHU7RRO
5HODWLRQVKLS LQ ,QWHUDFWLRQ 'HVLJQ 3URFHHGLQJV RI 'HVLJQLQJ ,QWHUDFWLYH 6\VWHPV
&RQIHUHQFH-XQH1HZFDVWOH$&0 
 
7RGG3%HQEDVDW,7KH8VHRI,QIRUPDWLRQLQ'HFLVLRQ0DNLQJ$Q([SHULPHQWDO
,QYHVWLJDWLRQ RI WKH ,PSDFW RI &RPSXWHU%DVHG 'HFLVLRQ $LGV 0,6 4XDUWHUO\
 
 
 -RKQVRQ + &DUUXWKHUV / 6XSSRUWLQJ &UHDWLYH DQG 5HIOHFWLYH 3URFHVVHV
,QWHUQDWLRQDO-RXUQDORI+XPDQ&RPSXWHU6WXGLHV 
 
 $UHV * 'HOL]D 5 6WXG\LQJ WKH ,QIOXHQFH RI 3DFNDJH 6KDSH DQG &RORXU RQ
&RQVXPHU ([SHFWDWLRQV RI 0LON 'HVVHUWV 8VLQJ :RUG $VVRFLDWLRQ DQG &RQMRLQW
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